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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATED

WATER-QUALITY UNITS
Muitiply By To obtain .
Length
inch (in.) 25.4 millimeter
inch (in.) 25,400 micron
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
acre 0.4047 square hectometer
Mass
ounce 28.5 gram
Volume
gallon (gal) 3.785 liter
gallon (gal) 3,785 milliliter
gallon (gal) 3,785,000 microliter .
Fiow |
cubic foot per second (ft*/s) 0.02832 cubic meter per second
gallon per minute (gal/min) 3.785 liter per minute
million gallons per day (Mgal/d) 0.04381 cubic meter per second
cubic foot per second per mile (ft3/s/mi) liter per second per meter

Rate of accumulation

inch per year (in/yr) 25.4 millimeter per year

Temperature, in degrees Celsius (°C), can be converted to degrees Fahrenheit (°F) by use of the following

equation:
F=1.8(°C)+32

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)—
a geodetic datum derived from a general adjustment of the first-order level nets of both the United States and
Canada, formerly called Sea Level Datum of 1929.

Abbreviated water-quality units used in this report: Chemical concentration is given in milligrams per liter
(mg/L) or micrograms per liter (ng/L). These units express the concentration of chemical constituents in solu-
tion as weight (milligrams or micrograms) of solute per unit volume (liter) of solvent (water). Volumes of
water-quality samples are given in liters (L) or milliliters (mL). Pore sizes of membrane filters are given in
micrometers (um). Activities of gross alpha and gross beta are presented in picocuries per liter (pCi/L). Tur-
bidity is presented in nephelometric turbidity units (NTU).

Specific conductance of water is expressed in microsiemens per centimeter at 25 degrees Celsius (nS/cm).

This unit is equivalent to micromhos per centimeter at 25 degrees Celsius (umho/cm), formerly used by the
U.S. Geological Survey.
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Results of the Basewide Monitoring Program at
Wright-Patterson Air Force Base, Ohio, 1993-94

By Charles W. Schalk, William L. Cunningham, and others

ABSTRACT

Geologic and hydrologic data were col-
lected at Wright-Patterson Air Force Base
(WPAFB), Ohio, as part of a Basewide Monitor-
ing Program (BMP) that began in 1992. The BMP
was designed as a long-term project to character-
ize ground-water and surface-water quality
(including streambed sediments), describe water-
quality changes as water enters, flows across, and
exits the Base, and investigate the effects of activ-
ities at WPAFB on regional water quality.

Ground water, surface water, and streambed
sediment were sampled in four rounds between
August 1993 and September 1994 to provide the
analytical data needed to address the objectives of
the BMP. Surface-water-sampling rounds were
designed to include most of the seasonal hydro-
logic conditions encountered in southwestern
Ohio, including baseflow conditions and spring
runoff. Ground-water-sampling rounds were
scheduled for times of recession and recharge.

Ground-water data were used to construct
water-table, potentiometric, and vertical gradient
maps of the WPAFB area. Water levels have not
changed significantly since 1987, but the effects
of pumping on and near the Base can have a
marked effect on water levels in localized areas.
Ground-water gradients generally were down-
ward throughout Area B (the southwestern third
of the Base) and in the eastern third of Areas A
and C (the northeastern two-thirds of the Base),
and were upward in the vicinity of Mad River.
Stream-discharge measurements verified these
gradients.

Many of the U.S. Environmental Protection
Agency maximum contaminant level (MCL)
exceedances of inorganic constituents in ground
water were associated with water from the bed-
rock. Exceedances of concentrations of chromium
and nickel were found consistently in five wells
completed in the glacial aquifer beneath the Base.
Five organic compounds [trichloroethylene
(TCE), tetrachloroethylene (PCE), vinyl chloride,
benzene, and bis(2-ethylhexyl)phthalate] were
detected at concentrations that exceeded MCLs;
all of the TCE, PCE, and vinyl chloride exceed-
ances were in water from the glacial aquifer,
whereas the benzene exceedance and most of the
bis(2-ethylhexyl)phthalate exceedances were in
water from the bedrock. TCE (16 exceedances)
and PCE (11 exceedances) most frequently
exceeded the MCLs and were detected in the most
samples.

A decrease in concentrations of inorganic
and organic compounds with depth suggest that
many constituents detected in ground-water sam-
ples are associated partly with human activities, in
addition to their natural occurrence. Included in
the list of these constituents are nickel, chromium,
copper, lead, vanadium, zinc, bromide, and
nitrate. Many constituents are not found at depths
greater than 60 to 80 feet, possibly indicating that
human effects on ground-water quality are limited
to shallow flow systems. Organic compounds
detected in shallow or intermediate-depth wells
were aligned mostly with flowpaths that pass
through or near identified hazardous-waste sites.

Few organic contaminants were detected in
surface water. The only organic compound to
exceed MCLs for drinking water was
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bis(2-ethylhexyl) phthalate, but it was detected at
concentrations just above the MCL. Inorganic
constituents detected at concentrations exceeding
MCLs include beryllium (twice), lead (once),
thallium (once), and gross alpha radiation (once).
No polycyclic aromatic (PAHs) were detected in
surface-water samples. The highest concentra-
tions of contaminants detected during a storm
event were in samples from upgradient locations,
indicating that off-Base sources may contribute to
surface-water contamination.

Inorganic and organic contaminants were
found in streambed sediments at WPAFB, prima-
rily in Areas A and C. Trace metals such as lead,
mercury, arsenic, and cadmium were detected at
16 locations at concentrations considered “ele-
vated” according to a ranking scheme for sedi-
ments. PAHs were the organic compounds
detected most frequently and in highest concen-
tration; organochlorine pesticides and petroleum
hydrocarbons also were found. Highest concen-
trations of organic and inorganic constituents in
streambed sediment were detected at interior or
downgradient locations, indicating that some of
these contaminants may have been derived from
Base activities.

INTRODUCTION

Wright-Patterson Air Force Base (WPAFB) is
an active U.S. Air Force base encompassing about
8,500 acres in southwestern Ohio, northeast of the city
of Dayton in Clark, Montgomery, and Greene Coun-
ties (fig. 1). WPAFB is currently maintained and sup-
ported by the 88th Air Base Wing and hosts the Air
Force Materiel Command Headquarters, the Air Force
Museum, and many administrative, research, and
development groups.

In 1980, under the mandate of the Comprehen-
sive Environmental Response, Compensation, and
Liability Act, the Air Force initiated the Installation
Restoration Program (IRP) to assess and control the
migration of environmental contamination that might
have resulted from past operations and waste-disposal
practices at Air Force facilities. The long-range objec-
tives of the IRP at WPAFB are to assess the extent and
nature of contamination at past hazardous-waste-

disposal sites and to develop remedies for those sites
that pose a hazard to the environment and to human .
health.

Many environmental studies and investigations
of varying scopes have been done at WPAFB. A
Phase I Record Search was done from September 1981
through February 1982 (Engineering-Science, 1982).
A Phase 11, Stage 1 study was done at 20 sites from
November 1983 through September 1985 (Weston,
1985). Site investigations at three landfills were done
from April 1986 through September 1986 (Dames and
Moore, 1986a, 1986b). A Phase II, Stage 2 study was
done on 27 sites from October 1986 through July 1989
(Weston, 1989). Eight earthfill-disposal zones (Engi-
neering-Science, 1992) and 16 other sites (SAIC,
1993) were investigated. Numerous geophysical sur-
veys were completed as part of the investigations.
Engineering-Science (1992) completed the Site
Inspection Report in August 1992.

Following these investigations, remedial efforts
at WPAFB concentrated on sites that were grouped
into operable units (OUs), which are geographical
areas within the Base that encompass identified haz-
ardous-waste sites. Approximate boundaries of the
11 OUs on WPAFB are delineated in figure 2.

In 1990, site assessment and field investigation
reports were completed by Battelle/IT Corporation (IT
Corporation, 1990). The reports generally addressed
ground-water quality near OUS and OUS and regional
ground-water-quality issues. An evaluation of previ-
ously collected data showed that detectable concentra-
tions of organic solvents had been found in 94 of
265 monitoring and production wells. The reports
noted that water from various WPAFB and Mad River
Well Field production wells contained PCE, TCE, or
their degradation products. This study concluded that
although many of the production wells were contami-
nated by PCE and (or) TCE, plumes could not be
delineated because of the distribution of detections.

Description of the Basewide Monitoring
Program

In 1987, the U.S. Geological Survey (USGS)
and the Environmental Management (EM) branch of
WPAFB began a cooperative hydrogeologic study in
support of the Base IRP. Subsequent to the hydrogeo-
logic study and in support of the IRP program, the
88th Air Base Wing Air Force Materiel Command,
Office of Environmental Management, cooperated

2 Results of the Basewlde Monltoring Program at Wright--Patterson Alr Force Base, Ohlo, 1993-94













































































































































































































































































































































































































































































































































